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UTS AND BOLTS 





HEATING ELEMENTS — 
Fusionweld thin-wall tubing 
is widely used by manu- 
facturers of electrical 
appliances containing low 
temperature calrod heat- 
ing elements, such as elec- 
tric irons, cookers, fryers, 
hot water heaters, etc. 


GAS SPACE and WATER 
HEATER TUBES—Several new 
developments by  Fusionweld 
have cut costs by eliminating 
expensive brass fittings and 
non-ferrous tubing or pipe from 
thermostats to burners, replac- 
ing with low cost inverted flare 
nuts and one piece steel fittings 
brazed or spot welded to Avon 
steel tubing. 


OIL SPACE and WATER 
HEATER TUBES — 
Fussionweld thin - wall 
tubing provide manu- 
facturers of this and 
similar equipment with 
smart economies by replacing 
non-ferrous tubing and fittings 
with special steel fittings com- 
bined with Fusion 
weld steel tubing. 


OIL LEVEL iNDICATOR TUBES 
— Avon's low cost, high pro- 
duction fabrication and form- 
ing of steel tubing with new 
spot welding technique in 
attaching brackets, clips or 
fittings to Fusionweld thin-wall 
tubing has been widely 
adopted by most motor car 
manufacturers. 


پپپ سے و ہے 


ENGINE OIL FILTER TUBES 
—For both internal and exter- 
nal use with brazed fittings 
attached. Fusionweld tubing 
can be beaded,swaged and 
sheared to meet specifications 
of motor car, truck and tractor 
manufacturers. 


iaa 


CHASSIS FUEL LINES— 
Avon furnishes millions of 
feet yearly of Fusionweld 
steel tubing to car manu- 
facturers for fuel lines 
(from gas tanks to fuel 
pumps, to carburetors). 
These are completely fab- 
ricated on automatic bend- 
ing machines to provide 
important economies and 
lower assembly costs. 


TUBULAR PUSH RODS—A current 
automotive development replac- 
ing solid steel push rods with 
Fusionweld steel tubing. These 
have swaged ends or hardened 
steel inserts (spot welded) in tub- 
ing ends. A high degree of con- 
centricity is maintained with max- 
imum run-out held to .020. 


MISCELLANEOUS APPLICATIONS 
—Fusionweld thin-wall tubing is 
extensively used by toy manu- 
facturers, um- 

brella and TV 

antenna makers, 

also for electric 

light fixtures, tubu- 

lar furniture, etc. 

Fusionweld offers a 

tough, light weight, 

extremely ductile, low 

cost steel tubing eas- 

ily formed for most 
requirements, 


Ovr latest tubing catalog 

mailed on request. Let vs quote 

on random or cut to length sizes —*«. 
O.D. to 3⁄4. O.D.—plain or terne 
coated—or fabricated and formed 
to blueprint specifications. 


TUBE DIVISION 


HIGBIE MANUFACTURING CO. 
ROCHESTER* MICHIGAN 
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IN THIS ISSUE... 


PRODUCT 
PLANNING 
WITH 
POLARIS 


Three engineer-editors go through a key 
development process, using available data, 
market-potential figures, field of application, and 
competitive information (simulated in this case 
by Congressional testimony and Navy releases), 
and expert (?) advice (which, as usual, is 

of dubious value). Then an artist gives the 
product a suggested form. See page 44 for 
the interesting results . . . a possible way to 
launch the Navy's newest (and newsiest) 
ballistic IRBM missile. Five years ago, it was 
science fiction; today it is practical and 
possible. 


Another in the PE series of full-color 
stories. Watch for the next—next week 
in the Design Edition (over). 





coming 
next week... 


the 
DESIGN edition 


for March 17, 


FEATURING 


® Textured steel. 


When to use it, how it’s made, 
tips on design and fabrication. 
With full-color illustrations of available designs. 


Input-output analysis of mechanisms. 


How the principle of virtual work 
gives rapid, accurate answers. 


Ceramics from glass go commercial. 


Latest information on Pyroceram 
with application and availability data. 


Exotic metals seek employment. 


For special structural or electrical 
problems, consider these “rare” metals. 


Shock factors for impact loads. 


Weaker supports may be better than stronger 
ones under impact. Charts show applicable factors. 


Which adhesive for what? 


How to choose and apply 
today's "stickums." 


18 Wedge-action assemblies. 


For temporary or 
semi-permanent assembly. 
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FEATURED: 


DEPARTMENTS ROCKET FUELS: SOLID OR LIQUID? What they are, how — work, 
advantages and disadvantages 


SIDELIGHTS 


LETTERS DESIGN IS MORE THAN NUTS AND BOLTS. A checklist of basic require- 
ments often obscured by design detail 


HORIZONS 


SIGNIFICANT PARTS TRENDS IN APPEARANCE DESIGN. New ltalian sewing machine, a paint 


sprayer, auto-wheel balancer and data plotter . . 
NEW LITERATURE 


—— POINTS OF VIEW. What should an engineer learn or unlearn to become 


FY! PERSONAL 
PRODUCT PLANNING WITH POLARIS. A guided guess on the design 


Y ? 
WHY NOT R & D? of a sub-launched missile 


FIELDS OF INTEREST 


MATERIA Foamed adhesives cut cost and weight 
New laminating film on the way 
Woven foam for warm-air humidfiier. . . 
Textiles: how much does a car use?.... 
Transparent enamels for stainless steel 
Soviet metals research—a first-hand report 


PROCESSES Rare-metal separation processes—new developments . 


Pollution control nears success in Canada 


ELECTRICAL Electronic parts get accelerated qualifying tests . 
Better capacitors, batteries, promised by AEC 
Improved motor insulation announced by GE 
Solar energy to power machine tools? . 


DESIGN Automatic traffic control—a step closer. . 
Frost-warning device developed in France 
Liquid-cooled brakes for aircraft 
Hydraulic, pneumatic—too many systems in one car 
Distortion-free enlargements at 1/5 cost. 


X-ray inspection for solid fuel 

High temperature for tests through 20,000 F 
Mars moon first stop for space ship 

Solar heating on trial in Northeast... . 


GOVERNMENT Copyright code could crimp translation program 


Civilian control of space experiments likely 
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Easy to Service... on the job 
thanks to Garlock Split KLOZURE* Oil Seals 


For the past 10 years, Bay City SI 
KLozvnE Oil Seals f | 
Split KLozurnes used 
Shovels The e seals 


of the 


1 


lirt 
There ire good reasons у 
Split KLOZUREs are 
heavy equipment. They save 
Garlock Split KLozurEs are important men 
styles of pach raskets and seals for every nee 


of dismantling, removing heas shafts, bearings 
Garl ck re IN Io is unbiased rei 
"К 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y 
For Prompt Service, ( tact f 


(sya Rnocx 





READER TO EDITOR 


Capitol Comments 


The following are some of the many comments on the editorial, 
Why We Need to Know," Dec. 16, p 24. A few reprints are still available 


ALCOA ALUMINUM 


FASTENERS ARE 


AVAILABLE LOCALLY! 


Yes, you have only to pick up your 
phone to “call in” the Alcoa® Alu 
minum | teners you need. Your local 
| distributor has them in all stand- 
zes and types for immediate de- 

“Speci 118° аге available, too! 
Get the lasting sales appeal that 
Alcoa Aluminum Fasteners give your 
iluminum products with their perfect 
color match, resistance to both gal- 
nit ind itmospheri corrosion. See 
the Yellow Pages of your telephone 
directory for your nearest Alcoa 
distributor 
ч 
ç a! ot ! I t n 


A гея 
\LBERT D. RoSsSELLINI 


(©, 
 AtcOA 6 ALCOA THEATRE 
AA N hington 
" = E t venture 


Alter te Monday 
E —_ 


Your Guide to the Best in Aluminum Value 


"КОКС, 1 NI | 
National ICIK oul l 


excellent veh 


inced than c 
WARREN G. MAGNUSON up, Ww 
Washington 
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T Any Machine Can Have Же Анге 
н 9 Lubrication... At Low Cost. 


УИ C y с i p 


MINIATURE SIZE FOR LIMITED SPACE — 
WITH ALL THE QUALITY OF HIGHER-PRICED SYSTEMS! 


Alemite— with 40 years of centralized lubrication ex- 
perience — announces an all-new miniature system 
complete with pump, metering valves and controls — 
especially designed to service many machines and ve- 
hicles where centralized lubrication hie been imprac- 
tical until now! 

Alemite's new midget-size Accumite system is espe- 
cially adaptable to light, precision, multiple-bearing 
machines that have limited installation space. Its small 
size and simple installation overcomes cost limitations 
in most plants. Typical applications are: packaging, 
canning, labeling and textile machines ... and machine 
tools. It is also suitable for tractor trailers, lift trucks 
and farm implements. 


4 ACCURATELY METERS THESE SHOTS OF OIL OR GREASE 


0.003 cu.in. 2 .006 cu. in. ) .009 cu. in. 


ALL THE ADVANTAGES OF “BUILT-IN” 
MEASURED LUBRICATION—PLUS MIDGET SIZE! 


€ Meters exact amounts of refinery-clean lubricants to all bear- 
ings whenever system is operated. 


è Eliminates shutdown time for lubrication. 
@ Seals lubricant against dirt, grit and water. 


@ Prevents bearing troubles due to neglect or use of wrong 
lubricants. 


€ Services all bearings in one operation. 


e Avoids work spoilage and bearing repairs due to over- 
lubrication. 


Accumite lubricates 24 points of spring winding machine. Ex 
l. Valves mounted directly on bearings Transparent Mail coupon for 


lubricant reservoir Manually controlled air pump, actu- 


, i i І 
ннен full information! 0 


ALEMITE, Dept. AA-38 "o 
1850 Diversey Parkway, Chicago 14, Ill. 


Please send me all the facts about your new "Miniature" 
DIVISTON Accumite system. 


CORPORATION Excellence] Company 


1850 Diversey Parkway, Chicago 14, Ill. Address 


City 
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DELCO MAKES 


Heavy, rock-rigid 48-frame motor end 


frame keeps shaft and bearing aligned 
| - i 


l 


Cast aluminum end frame 


for Delco 48-frame motor 


THEM 


ЪЪ DELCO 
MOTORS 


D | Pro 
f ئ‎ M Day () 


fram 


lvpical 18 


motor 


split phase 
llso available in capaci 
tor-start, shaded-pole, 


permanent 


and 
capa ttor 
engineered to 


quirement 


types 


customer r 
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American l.. 


DEVELOPMENTS 
TO WATCH... | 


— — 


Improved motor insulation . . . 
is announced by Gen Elect D 
yecificallv for ai ndit ! \ f 


Foamed adhesives that can cut costs . . . 


( š 
D. Litt | ) 


t Stonf 4 


New electrical tests are needed because present-day Lamp-tester 
methods may give misleading results. Filament that break t 


15 here, then rewelds, ma sass test, but ta 
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American... 


DEVELOPMENTS 
TO WATCH... 


continued 


س 


Liquid-cooled braking system 
! t ) nuch as 1500F on irca and carries it to a point where it can be dissi 
odrich. Devel pated at low temperatures.’ ARDC dubs it "revo 
the new brake lutionarv,” and savs it is “not simplv a brake, but 
ing | completely new brake system that reduces high 
pment temperature generated in aircraft landings.” At 
stem present, the new brake weighs about the same as 
sive heat the standard type; but the ARDC expects weight 
brake that savings through simplific ition of system components 


та brake and changes in material 


Better capacitors, batteries . . . 
t t | ire promised by Р] Nov. 4, '57, p. 12 Their input power re 
ilt of ur quirements are measured in kilovolts. and the Stel 


rator at least will likely call for peak currents in 


range of 200,000 imp Most of the electrical 


quipment research contracts are unclass ied 


Buyers are counting their pennies . 


um-priced model of added horsepower [he $10,000 car also seem 
extras be on its way out. Mail-order houses, which 
s gaining last vear featured $100 sun dials, $25 automatic 
d heavy 0 hoe polishers, and $15 electri toothbrushes, 
ral І w showing regular clocks, hand-polishing shox 
“cost kits, and plain old-fashioned toothbrushes. It may be 
vith the times just temporary; but it’s a trend that ould possibly 
n nstead 


Distortion-free enlargements 

{ | f silver-emulsion-paper repr 
the cost, are prom 
pictured her 
introduced 
SIZE model 
rding to 

lenser-lens 

sou 
paper, and 
it a specd 
r-emulsion 


ARG 


New enlarger has vacuum-type easel, mounted on twin 
ı helical lens mount, and special lens system; operates 


110-115 v ac power. This prototype model 
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GREX: 
in action 


Introduction to the Laboratory 


Gleaming, chr 
thud against a newl 
'ontainer. Objt 
light 

endk 

urface of : 

Here, in 
Grace’s Polym«e 
at Clifton, N 


if it has to take a product, GREX, 


* TN 
„hammering "ee Condensing the Calendar 


This amazingly 

sturdy face-guard 

turns aside the jar- 

ring crunch of a 200- 

pound fullback. It's made 

of plastic—new GREX high 

density polyethylene. 

Toys take their share of slams, 
too, and industrial plastic mold- 
ings have to be tougher still. GREX 
plastic makes them that way: toys, 
trays, tubes or tools. 

The impact resistance of this plastic mir- 
rors its other strengths. Products made of 
GREX resist chemicals and acids, for exam- 
ple. They hold their shape when sterilized. 


They don't become brittle when frozen. w. R. GRACE 
better Droi ela POLYMER CHEMICA 

: h Dept. 2A-225 Allwood Rd 
for you. £ š 


This versatile plastic means 


1 


"V. EX. GG EX AC E 
POLYMER CHEMICALS 


є 
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26 million Ibs/hr of Н„О 
at 500—600°F will spin 
through this assembly... 


I t e Com tion Engineering Inc. 


How Inconel “X” is used in Shippingport reactor 
to make sure core mount springs stand up 


When you want springs that 

ion at high temperatures this is the alloy 

just as Combustion Engineering Inc. has done 

n spring mounting the core of this reactor, for a plant 

designed by Westinghouse Electric Corp. for operation 
by Duquesne Light Co. 





Inconel “X” gives you valuable bonus properties too 


Inconel “X” allov also offers you (1 excellent corro- 
sion re al outstanding hardness and wear 
3 itigue strength (4) high tensile 

| expansion (6) resistance to 


more than fifty... offer 

other equallv useful properties. Take Inconel 

, for example, a new nickel-chromium cast alloy 

for 1700°F service. Or Duranickel* age-hardenable nickel 

with high strength and hardness. Properties of many of 

E these alloys ar« mmarized in the Inco booklet “Stand- 

Is capable Of — ard Alloys for Special Purposes.” May we send you a copy ? 


arious 


N ( i I 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street № New York 5, N. Y. 
INCO 


X prings made from No. | temper wire / \ 


INCO NICKEL ALLOYS 
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American ---Washington 


І | DEVELOPMENTS 
TO WATCH... 


سے 


Civilian control of space experiments . . . 


looks likel \n int ervice fight i 
n tl uc, with Army wanting t 


ntagon jurisd 


150-man office to coordinate all Army research . . . 
Va. In the past the A | 
a | кй ‚ 


Basic research to get $30 million more . . . 


from Department of Defen n. TI 
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World-wide  ... 


DE VELOPMENTS 
TO WATCH 


Solar energy to power machine tools? 


R \ ientist Abram loffe savs so. He fore interesting power-source-of-the-future: ‘The heat of 


vhich. mirrors. direct. thi the earth's core. Savs Soviet ecologist Dmitri Sheher 
| that will bakov, “At | depth of 1500 ft one frequent] 


COTM 
upon supcerh« ited steam at great pressure ind tem 
perature 300 F or mor During the next 1 


years, he predicts, "utilization of the internal heat 


l 


of the earth will without doubt be of tremend 


igmihcance Indeed, in some wavs, he seems mor 


hopeful about this as a major contribution to th 


world's power sources than about atomic fission or 


fusion. Other Russian scientists, too, s inter 


] 1 1 т 
sted l У“ CINCI \ I^ 


Frost-warning device 
Í \ rports, highwavs, and ships, IS à Developed by Societe Jules Richard, 


thermostat and. hvdrostat, arranged to ilready passed airport and highway 


1en atmospheric undergoing trials on aircraft. carri 


ninent witching equipment 


Transparent enamels for stainless steel . . . 


ique types, are announced other products rding to ( 


Halden, Norwav. So of the new enamcels is 


] 


ıthrineholm 
is much a function o 


ing technique as of formulation 
| 


enamel perfect sanding, and cxtremeh 


tand thermal hip" are recommended, and ede 
ippliances and treatment to assure 


Heading for the American market 


markets in competition with 


largest dumper ever mad 


Aveling-Bartord, Gran 


vet 


{9 {оп 

supercharged 
British-built Cummin 
ind one reverse gear 


to 30 mph 


mission, flexibk 


engin ind gearbox End-tipping dumper has twin, 2-stage hydraulic rams, 


universally mounted, to eliminate side strain during opera- 
tion on uneven ground. Made by Aveling-Barford, it also 
has leaf springs, hydraulic shock absorbers 


iutomatic trans 


bx 1 ıilabl( 15 
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DEVELOPED A new Packard Electric motor 


FOR / A better clothes dryer 


Custom-tailored electric motors for ways to make products look better, the high costs of 
mass-production products—they’re work better, and cost less Packard a call today 
Packard Electric’s stock in trade and : 

many an appliance maker has profited Packard Electric engineering and re 


in the bargain. search teams will work closelv with Packard klectric 


vou on any motor problem, applica 
Because Packard motors are designed tion or design. And, by delivering vour 


for rather than adapted to their jobs motors complete with special mount q. چ‎ 
thev always provide just the right ings, attached power supply cord and 
kind of power. Often they also open accessories— further help vou conquer 





What’s happening in SCIENCE 


Our moon won't be 
first stop, says 
Columbia scientist 


Six ways to 
pour on the heat 


Will plants point the way to control of 
gravity? The National Science Founda 
tion says the sensory mechanism for grav 
ty detection in plants "may be analagous 
t the solion device developed for mis 
sile guidance Scientists at Michigan 
State have found that treating corn root 
lets with naphthylphthalamic acid seems 
t destroy their geotropii ensitivity so 
they grow every which-way right in 


tead of in the normal manner (left 
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You Cut Costs with Aeroquip 2802 Hose (Teflon’ 
Because “super gem” Fittings are Reusable! 


PROLONG LIFE OF FLUID SYSTEMS SUBJECT TO HIGH TEMPERATURES, CORROSIVE CHEMICALS 


Hose lines of Teflon give unequalled 
performance wherever extreme fluid tem- 
peratures are encountered, or where chemi- 
cal stability, lubricity, flexing and long 
service of the hose are critical factors. 

In selecting a hose line of Teflon, impor- 
tant advantages can be gained by giving 
consideration to the type of fitting used 
with the hose. For best results, it must be 
designed to (1) give leakproof performance 
in prolonged operation and (2) permit 
disassembly and reuse of the entire fitting. 


. ` 


Only the Aeroquip “super gem” 
Fitting meets both of these requirements. 

The need for a permanently leakproof 
fitting is obvious in conveying such fluids as 
live steam and strong acids and bases. 
How the “super gem Fitting is designed 
to give double protection against leakage 
is shown in the illustration at the right. 


REUSABLE FITTINGS CUT COSTS 
Due to the relatively higher cost of hose 
lines of Teflon, the fitting that can be 
completely 


salvaged and reused offers 


í Save this 26% 
` of Hose Line Cost 


Й 


Cutaway of a 


‘super gem” Fitting, with line seal pointed out at left and lip seal at right. 


Together they furnish permanent protection against leakage. Note how fitting grips only the 
wire cover, preventing cold flow of the inner tube of Teflon, 


substantial savings in cost. The Aeroquip 
“super gem“ Fitting can be assembled 
and disassembled on hose line of Teflon 
quickly using ordinary bench tools. No 
expensive swaging machines are required. 
This permits quick engineering mock-ups 
and modifications. 

In the typical hose assembly of Teflon 
shown at the left, the fittings account for 
54% of the total cost. On the production 
line or in final use, the entire hose line of 
Teflon need not be scrapped if an altera- 
tion is made involving these fluid lines. In 
all Aeroquip “super gem Fit- 
tings can be disassembled and salvaged 
completely. 


cases, 


WIDE RANGE OF FITTING 
SIZES AND MATERIALS 


Aeroquip 2802 Hose of Teflon is avail 
able in sizes from “super 


aluminum 


4 to 14 
qem" Fittings are available in 
alloy, stainless or carbon steel. Male pipe 


fittings are available in carbon steel only 


Full information on Aeroquip 2802 Hose 
of Teflon and reusable “super gem 
Fittings is available. Fill in and mail the 
coupon below for engineering bulletin 


IEB-264A. 


- 


Complete engineering assistance is avail- 
able to manufacturers 


SEE OUR CATALOG PAGES iN SWEET'S PRODUCTS DESIGN FILE, SECTION 6D 


SPECIFICATIONS— AEROQUIP 2802 HOSE 


DASH SIZE 
O.D. Tube Size 
Hose I.D 
Hose O.D 
Max. working p: 
Min. burst ps! 
Min. bend radii 


Wt./ft. (Ibs.) 


*DuPont trade name for its tetrafluoroethylene resin. 


*'super qom" is on Aeroquip Trademark. 


AEROQUIP 


CORPORATION, 


JACKSON, 


Aeroquip Corporation 


Jackson, Michigan 


ease send me the f 
“super gem” fir 
3nd Teflon Hose 


B 
A 


MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO è WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARI 
x 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIE 
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What’s happening in MATERIALS 


Separating the 
inseparable 


» ta iri lli com 
well. Hafnium 

example Are 50 

hat 1 ilmost ım 
irt by ordi 

[h Tare 


wether 


ometimes 
Hafnium 


1 It 


itt 


nder stud 


h ng others 


f the most 


torn ot 


| 
moiten 


New laminating film 


coming up 
\ 


16 MATERIALS 


Unlike most polyesters, it's a thermo 


plastic material, can be vacuum 


formed as well as laminated 


Goodyear 15 now selling the mat 
rial in limited quantities, expects to 
have its full-scale plant in production 
by 1959, turning out this tvpe of film 
ind at specifically de 


signed for packaging 


least one other, 


Woven foam for 
warm-air humidifier 


\ novel approach to the problem 
of moisture control in warm-air heat 
ing systems is the basket pictured here. 
It’s made of interwoven strips of cellu 
lose sponge—the same type of mat 
rial used in household mops, scouring 
pads, and the like. According to du 
Pont, makes the 


basket will absorb up to 


which sponge, the 


times it 


weight in water, give it up as needed 


to heated air as it passes through 


through circular 


rh at the t p [hen 


through t abso 


is fed in 


raising the e humidity 


1 
«ac sired 
| 
| 


level unit has a 


\ a41 ınd 


Warm-air humidifier is designed for 
placement in air duct leading from fur 
Air Heet Corp 


foam in hot-water and steam units 


nace makes if, also uses 


Textiles: How much 
does a car use? 


Despite all the talk of plastic head 
linings and upholstery, the standard 
passenger car today still uses plenty 
of textile fibers, and not in the 
tires, C. A. Chayne, GM vice pres 
dent in charge of Engineering Staft 
As a matter of fact plastics 
less than 1% of total 
vear; while the textil 
than twice a 


of plastics is increasing 


just 


reports 
iccounted for 
car weight last 


pe rece ntage 


high. Use 


rapidh 


Was morc 


though—notably in mechani- 


cal parts. Butyrates and propionates 
for instance, are used for moldings, 
control knobs, and dial pointers; phe 
nolics for insulation, connectors, and 
clutch 
gears, fuse 


retor 


facings; nylon for bushings 


holders, insulators, carbu 


ind valve caps 


parts | 


briefs 


Columbium ре! 
ducer: U. S 


nother new pro 
Industrial Chemicals. It’s 
now building a ton-a-day columbium 
tantalum pilot plant to test out a new 
sodium-reduction process, originally 
developed for titanium and zirconium 
plans full-scale production probably 
Mallory-Sharon 
if the process and market re 
Го find out 


sparking SO much 


in conjunction with 


Metals 
carch 
whv this 
interest, and how it 


March 17 


studies prove out 
metal 1 
can be put to 


of PI 


light-metal alloys 
ind perhaps other types as well) are 


« xpt ct d 


WOK. SCC 155116 


Lighter, stronger 


to come from a new, joint 


research effort by Lithium Corp. of 
Brooks & Perkins, Inc 
has already been 


America and 
Lithium 


increase the 


shown to 
toughness and heat re 
Nov. 11, 


| major factor 


sistance of aluminum (PI 


р. 5 ind it can Ix 


n weight reduction 


Linear polyethylene film said to hav 
good claritv and high strength is be 
ing new 
veloped at Phillips Chemical Co. Phil 
lip plans to li 
expects the film to compete with cello 


Cetate 


produced b process d. 


cense th« 


technique, 


in cost as 


ARG 


phane and cellulose 


vell as appearance 
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Jam-Packed with Flavor! 


because it's packed in 


MARLEX 5 


POLYETHYLENE 


...the tempting tang can't escape! 


Sterilizable MARLEX 50 tubes are a great 
new development in food packaging! No 
Other type of material will do this job so 
well and so economically! Jams, syrups, 
sandwich spreads and other foods and 


drugs, formerly requiring the protection of 


expensive coated polyethylene, can now be 
packaged at less cost in uncoated sterilizable 
thin-wall tubes made of MARLEX 50 resin. 
Products have long shelf life in MARLEX 50 
tubes because permeability is low at all 
temperatures. 


* MARLEX is a trademark for Phillips family of olefin polymers. 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


NEW ENGLAND 

322 Waterman Avenue, 
East Providence 14, R. l. 
GEneva 4-7600 


NEW YORK 

80 Broadway, Suite 4300, 
New York 5, N W 

Digby 4-3480 


DISTRICT OFFICES 


AKRON 
318 W 
Akron 
FRankli 


CHICAGO 

111 S. York Street, 
Elmhurst, Ill 
TErrace 4-6600 


WESTERN 

317 North Lake Ave., 
Pasadena, Calif. 
RYan 1-0557 


SOUTHERN & FOREIGN 
Adams Building, 
Bartlesville, Oklahoma 
Bartlesville 6600, Ext. 8108 


ater Street, 
8, Ohio 
n 6-4126 


"Heatn serve" 
Is one of the most 
for film extruded fi 
is Sealed in, and the 


to wash! 


Chemicals, foods and drugs 
would show exter > 
ventiona 
ically shi 
tougher 


polyethy lene 
m 

М. 

Ez 

- 


Marlex 50 lood packa 
Ing resistance to a 
moisture vaj 

Containers madi 
MARLEX 

tot 


PHILLIPS CHEMICAL COMPANY 
457F Adams Building, Bartlesville, Oklahoma 


Please send me information on packaging apr 
cations. | am considering MARLEX for 


Position 
Firm: 
Street: 


City 





Titanium's corrosion resistance and 
low heat conductivity team up to... 


DOUBLE 


SOLDERING 
PRODUCTION 


In handling a variety of soldering 
operations on small precision parts, 
Astatic Corporation — electronics 
manufacturer — has realized many 
benefits with Mallory-Sharon com- 
mercially pure titanium soldering 
fixtures: 


e Corrosion resistance of the titan- 
ium fixtures to certain soldering 
fluxes is excellent. Thus service life 
is far longer than that of other 
metals previously used. 


All-titanium dip soldering jig developed and used by Astatic Corpora- 
tion has advantage of low heat conductivity and corrosion resistance 


Titanium jig has excellent wear resistance, permits holding close 
tolerances when soldering phonograph needle assembly 


Heat conductivity of titanium is 
low. Thus the fixture does not take 
heat away from the work, and the 
operation takes less time. On a 
typical assembly, use of the titan- 
ium fixture increased daily output 
from 1000 to 2500 parts per day. 


e Titanium's excellent wear resist- 
ance, plus the fact that solder does 
not stick to titanium, allows very 
close tolerances to be maintained. 


Assembly rejects were cut from 


9507 


25% to less than 1%. 


Can you use titanium’s unique 
advantages? For information on 
properties and fabrication techniques 
ask for the booklet “Titanium Fact 
File". Write Mallory-Sharon Metals 
Corporation, Niles, Ohio. Mallory- 
Sharon produces titanium, zirconium, 
and other special metals in sheet, 
strip, rod, bar, plate and other stand- 
ard shapes to meet your requirements. 


MALLORY - SH ARON 


———————————!— ШН 


METALS CORPORATION . 


NILES. OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 


ssa" 
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LONGER SOLENOID LIFE... 


with NAMCO'S exclusive "HARDMETAL"- welded 
plunger bonding 


Standard or Custom Models 


To Fit Your Design ^ 

оте 

Plate 

‘“‘HardMetal’’-welded plunger bond- Bonding 


ing prevents mushrooming at the 
vital point of impact—withstands 
incessant pounding of the plunger on 
the frame. Long plunger life, and 
Plunger 
HardMetal"- 


Welded At 
point of Impact 


thus long solenoid life, is further in- 
sured by hard chrome plating upper 
guide edges of plunger laminations 
to reduce friction and wear. 

Namco standard solenoids are Centrally 


: N à , i Located 
available in six series of pull and Air Gap 


push types; custom-engineered sole- 
noids in every size and type can be 


made to meet your specifications. 


Standard '"HardMetal''-Welded Solenoids are fur- 
nished push or pull type in sizes with ratings from 
2-1/2 to 21 pounds at 1/2” stroke and from 2 to 
25 pounds at 1” stroke. 


-&— Saddle stop applied to 
Series K200 standard Namco 


push type solenoid. 


To meet specific job re- —» 
quirements, solenoids of spe- 
cial shapes ond sizes are de- 
signed ond built through co- 
operation of our engineers 
with yours. 


ELECTRICAL MANUFACTURING DIVISION 


National Acme 


THE NATIONAL ACME COMPANY 170 EAST 131ST STREET 
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big capacity — high pressure 


Here's the second new line of 
valves designed to answer your 
control “puzzles.” This new line, 
called the R Series, is a two-way, 
pilot-operated piston valve with 
lá" orifice and <” NPT. It is 
available normally open or nor- 
mally closed and operates on a 
pressure differential of 5 to 200 
PSI. This new R Series also in- 
cludes an Explosionproof line in 
normally open and normally 
construction. A normally 
version will be available 
soon to operate on pressures up 
to 1000 PSI. 

This new R Series uses the 
famous Skinner V5 Operator and 
will control air, water, oil and 
semi-corrosive media. The nor- 
mally open version can, on re- 
quest, be supplied with pilot ex- 
haust piped to body outlet port. 

A wide selection of coils—high- 


closed 


closed 


temperature, waterproof and 
standard—for common AC and 
DC voltages is available, and 
there is choice of electrical 
nections such Automotive 
Terminals, Grommet and 
Conduit. 

The temperature range of this 
line is 65° to 180°F 
Ambient, and 65 to 150 F 
Media. It is light in weight—only 
114 pounds—and can be mounted 
directly to the line by means of 
the М” МРТ. 


ports is 2 inches. 


con- 


as 


new 


Distance between 


For complete information about 
this new line of Skinner valves, 
please contact our Representative 
or Distributor near you—you’ll 
find him listed in the Yellow 
Pages. Or write us at the address 
below, Dept. 453 


CONSIDER THESE 
OUTSTANDING FEATURES... 


e Internal Parts 
give long, 
service 


Coil—Continuous duty 
watts max.—-UL-approved 


Body Forged brass 
metal structure 


Direct-line 
without 


Mounting 
be serviced 
from the line 


Options Explosionproof, 
Manual Override, Electrical 


Stainless steel 
trouble-free 


10 


dense 


can 
removal 


ELECTRIC VALVE 
DIVISION conicere 


CONNECTICUT 
105 EDGEWOOD AVENUE 
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Product 
Engineering 


MAN 
IS A PRODUCT 
TOO 





I your 


HIGH TEMPERATURES 


HOSE LINES 


ы 


must cope with 
these conditions. 


CORROSIVE CHEMICALS 


ADHESIVES LIVE STEAM FLEXING AND IMPULSING 


you can cut costs, increase reliability 
with hose made of 


TEFLON’ TFE-fluorocarbon resins 


Hose lined with TErLoN TFE-fluorocarbon resin is being specified 
ى‎ разнае for the toughest jobs, because: TFE resins are unaffected by 
practically all corrosive chemicals and solvents. They can take 
continuous operating temperatures up to 500°F. . . . remain tough 
ind flexible in extreme cold. They have excellent endurance unde 
severe conditions of impulsing and vibration. Handle live steam 
without failure. Repel adhesion of sticky or viscous substances 
. reduce possibility of contamination, Available with eithei 


permanent or reusable couplings. 


Discover how hose lined with TFE-fluorocarbon resin can cut 
your maintenance and downtime losses. See your hose suppliet 
or write to: E. I. du Pont de Nemours & Co. (Inc.), Room 2120, 
Nemours Building, Wilmington 98, Delaware. 

In Canada: Du Pont Company of Canada (1956) Limited, P.O. Box 660, Montre 


lerton is Du Pont’s registered trademark for its fluorocarbon resins 


e TFE (tetrafluoroethylene) resins discussed hert 
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THE ENGINEERING WEE 


NESSIE NEN REEDS aN 


Rocket Fuels: Solid or Liquid? 


I he DIZ CdISCUSSIOI wn 
perts in missiles now fu 
be liquid or solid [he mi 
ting most of the headline 
ICBMs, 


IRBM 


SOLID FUELS 


DOUBLE-BASE VS. COMPOSITE 


Two rocket designs, two 
concepts 


of the rocket that c 
orbit Atlas ICBM (ab 
The Army's Sergeant (above) is a tactical, pellents. Each fuel has 
ballistic, guided missile using a solid rocket disadvantages. Liqui 


fuel to lift its 30-ft body Modified 


»ntrolled more precise 
Sergeants made up the last two stages 


dangerous to handle ar 
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PERMANENT FILE 


> MICROFILM 
PROCESSOR 
F uU 


Comero dwgs 
converted t 


35 mm тїюто}р کے‎ 
4 
— Q 4 
A x Ç || i ORIGINAL 
7 T ll DRAWINGS TC 


k p 
KEYPUNCH 


KEYPUN 


H 


Canada Close to 
Pollution Control 


\VIONTREAL—Strcam 111 


HANO MOUNTER 
ík. Film mounted on 
| punched !BM cord 


JUPLICATE CARO 
TO ENGINEERING ETC 


ORIGINAL FILM 
> IBM CARD TO 
c 
‹ ` w DISASTER STORAGE 
н 
° z A 
2 ( 
$9 Т2 


WA 


Q 
1 Q 
q 
3° 
Ë 


"D^ DUPLICATE 
CX. CARD TO 
WORKING 


AMMONIA CARO 
TO CARO 
DEVELOPER 


AUTOMATIC 
CARD TO CARD 
PRINTER 


MODEL No 24 
8 XEROX COPYFLO 
AUTOMATIC PRINTER 





Hydraulic, Pneumatic— Too Many 


Systems in One 


CING IMATKC 


It has 


control on the dasl ага For 


Independent ce | manual 


| 


control 


ling pring 1 T hvdi 


Dial a Drawing 
Dial a 
ceive up-to-date print of desired drawing 
—that’s the GE's 
print-handling system at its 


code number into phone and re 
mechanized 
Mass., 
Drawings are converted to micro 


1500/hr IBM 


compact automatic 


goal of 
Lynn 
plant 
film 


negatives mounted on 


cards for filing and 


being carefully 
GE plants, 


viewing at 


identification System, 
watched by other 
expanded fcr TV 


stations 


may be 
production 
and 


cross-country wire-photo 


service 


Car 


Develop X-ray 


Inspection for Solid Fuel 
Mass \ 


uneven burning. [hi 
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INVISIBLE 
HINGES 


"^ 


et to the m 3 new ew 


3 


NO PROTRUDING HINGE BUTT 


аш, 


MANUFACTURING 
ntes 


P.O. Box 
Harper Station, Detroit 13 


Department 21 


THE ENGINEERING WEEK 


38 


Michigan 


25 
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Bits 
and 


Pieces 


on of the Army’s guided 


ind rocket weapons program, 
ct result of that sen 
with the 

|i need for 
ilmost all tvpes [he 
| at Huntsville, Ala 


ith salaries fr 


air 
Explorer satel 
scientists 


m $4450 
information write th« 


(Commission 


Printed Circuits at Plateau 


Ihe Institute of Printed Circuits 


innounced leveling off” in its 
Sales in | 
195( 


ran only ( 


wert 
ind the second 
ihead of 
Many 


with 


months in 195¢ 
iponent firms have 
field 

Kf the slim profits 

ipacit New 

launching as 

( nadi ut of glass ar 

ng built for the Navy bv the \pex 
ree Plastics Div. of White 


embh 


innual turnover 


fiber 


page trom 

l ubmarine 

scientific laboratory 
orts, the sub will have 
forward, powerful 
ind special instruments 
irmchairs by these win 
mit leisurely observance 
process for 
grade alumina 
ind coal mine 
innounced bv Stra 
rth American ( orp., a com 
North American Coal 
leveland and Strategic Ma 
rp. of Buffalo [he basi 
in. acid tech 


reportedly the first commercial 


been 


ormed by 


| leaching 
nique 
Conventional 


h h 


rnment 


process requires 
id bauxit 

make 
оти 
ир to $14 


istrous accidents. 


р in to 
vatelv-owned 
damages 


of dis 
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Solar Heating 


on Trial in Northeast, Southwest 


NrEw Yonk-Experimental solar-heated 
homes are under construction in frigid 
Arizona. The 
built bv a 


engineers and architects, is a 


Massachusetts and sunny 
Massachusetts house, 
f MIT 


two-stor\ 


team 


three-bedroom structure 


with a hot water-solar 


winter heat 


stem to pro 
sumni l опат 
vatel 


n will furnish 


ir-round h 


of the house heat and will be 
upplemented during prolonged cold 
nl furnace [he 


collected br +() 


pells by an auxiliary ¢ 


uns heat will be 
25-in 


qu thick 


luminum sheet 
painted radiation-absorbing black. The 
two 


build 


will Ix covered by 


of glass 
ing's roof and south sic 

Heat absorbed by the 
transferred to water circulated through 
tubes to a 1500-gal tank \ 
heat exchanger transfers heat from the 
water through 


living 


iluminum 
lavers ind will cover the 
iluminum is 


coppel 


tank to air, is forced 


ducts and registers to the 


space 
is needed 
house 15 on 
bed 
room, bath and dressing room. Ground 
floor has two bedrooms, bath 
m, kitchen 
closets. The home will be sold to a 
familv, but MIT engineers will 
cess rights to 


Living room of the 


the second floor, with a master 


dining 


entry hall and several 


instruments re 


erformance of the solar-heat 


Lonc IsLANp CITY 4 milling ma 


une designed to make automation 

mall-quantity roductk ect 

illv feasible has been 

the Morey Machinery Co. here 

| GI Specialty. Control. Depart 
nent, Wavnesboro, Va 


$ 


Ihe magneti 


dew loped 


ontrolled 


milling 


tape pro 


hle and mtour machine i 


designed to machine precision air 
ferrous and 

] 
tailor 


tion magnctic-tapx 


raft parts trom nonter 


ous metals. The made, 3-mo 


control system 


iutomaticallv directs vertical, hori 


ntal and 
rates up to 100 ipm and at tolerances 
| 0.001 in. Similar 


is low as 
it traverse of 200 ipm 


longitudinal milling. at 


tolerances 


1г‹ possibk 


ing svstem. Though technically feasi 


ble, the system is still a long way from 


l nomical MII 


being e engineers esti 
will 


mate it about six times as 


cost 
much as a conventional svstem giving 
equal comfort 

Arizona's 


Phoenix Was developed from Peter R. 


solar-heated house near 
design for the 
Architectural. Competi 
tion conducted bv the Association for 
Vpplied Solar Energ, 


Solar radiation is collected bv mova- 


Lee’s prize-winning 


International 


ble louvers overlaving a central court 
ind two patios on the north and south 
ends [he louvers are ad 
best for col 


weather 


of the house 
to the 


energy ain 


justed daily angle 


lecting sun’s cool 
or reflecting it in summer 
heat th« 


swimming pool in winter, provide hot- 


| OUVCTS will 


house and 
water and 
minimize cooling load in summer. A 


heat pump will supply additional heat 


requirements VCAI round 


during protracted cold spells 
floors of the 
supported on a 


Concrete house IC 


metal 
Vir circulating 


network of 
domes over a sub-floor 
through the domes warms the floors in 


winter and cools them in 


summer 
\fter heating or cooling the floor, the 
ooms through grills in the 
north and south faces of the 


Ihe structure. will 
mid M ITA h 


ur enter 
house 


completed in 


Lots of Small-lot Production Coming Up 


[hi hig 


electronic 


рї | пет 
һ-] C 11 l 
›пїто1 ате now 


it a price vell under $100,000 


medium-sized pl 
ifford eports Leonard Morey, pre 
dent of the machinen ( 
probabh the lowest price at which 
equipment of this 
sold." 

[he machine 15 ‹ ipabk f handling 
heat-treated 


iluminum 


small па int 


mipan 


fully automated 
been 


А ; 
sort has ever 


tool steels as well 15 
magnesium and similar 
18 x 48 x 12 in 


motions of all 


metals a irge as 
Since teed 


ire numerically controlied from mag 


three axes 


netic cutter can be posi 


I 
directed for all contourinz 


tapi the 
tioned or 


operations 
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Copyright Code Could 
Crimp Translations 


NEW YORK CITY—Russia 
out word to US fırms translating So 
viet technical material that they may 
soon have to clear with the Reds for 
permission to publish translated copy 
ind also pay a royalty fee for scientific 
irticles that are printed here 

Ihe Russians say they plan to ad 
here this year to the Geneva Universal 
Copyright Convention. Under Con 
the Soviets would have 


legal property rights to printed Rus 


vention rules 


s'an material coming into the US 


COULD HURT US 

the move could put a 
crimp in the planned large-scale trans 
lation program now gaining momen 
tum. It would affect nontechnical as 
well as technical information. A US 
frm translating. nontechnical Soviet 
material savs the Red proposal would 
give the Russian government contro] 
over translation and rights to rovalties 
over a wide range of materials other 
than scientific journals. Such rights 
might make it possible for the Rus 
sians to more carefully regulate pub 
lication here of material thev do not 
want printed 

Currently, there 

tion for Soviet property 
гу and related mat 
Same ipplic to US propert 


nature in Ru 


THIS IS SOMETHING NEW 


In both countries much of such ma 
rial is translated and disseminated 
without rmission or payment. In 
the opinion firms translating 
Russian mat oviet adherence t 
the Geneva ( vention would mean 
that the Red 
with US pub 
ou cientih 
soviet payme! 
b: Americal l scientifi 
books translated d published 
lating firm 


101 clashe 5 


foreign lan 
Should USSR 


FOREROD 


OPERATED 


IN OPEN AIR 
AT 


FOR 720 HOURS 


АТ ЭО WATTS sa. in. 


ACTUAL TESTS — not just claims — are proving the 
superiority of the new WATLOW FIREROD Cartridge 
Heating Unit. 


Take, for example, the endurance test headlined above: < 
FIREROD unit, rated at 115 v., 250 w.. and measuring 2" 
long x 7" dia., has been operated at a sheath temperature of 
1800^ F. for more than 720 continuous hours. A conventional 


unit of similar size would last just minutes, even though 
rated at much lower wattage! 


In actual use, this means you can operate a WATLOW 
FIREROD at higher watts densities and te mperatures and 
still get long life — or operate at normal watts densities and 


temperatures and get greatly extended life 


орет поз 


data, style information, etc., write for your FREE Illus- 
trated Watlow Bulletin. 


NN 


, ^ 

` ON ELECTRIC MANUFACTURING CO. 
۹ 1392 Ferguson Avenue 

ОХ 


Saint Louis 14, Missouri 
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Soviets Rush Metals — 
Automatic Traffic Control but Need Guidance 


New Yorx—T'wo GE metallurgist 
a Step Closer just back from Russia—J. H. Hollomon 
ind Walter R. Hibbard—sav — the 


Soviets are pouring considerable money 


ind manpower into metallurgical re 


ince between cars, and car speed 


timated that the automotive por 
1 of the system could be produced 


search. But the Russians appear to 
i have a shortage of top rese irch man 
ibout the cost of good automobile igement talent. The scientists aired 
their views here at a meeting of the 
Institute of Metals and the Iron and 
Steel Divisions of the American Insti 
tute of Mining, Metallurgical and 


Petroleum Engineers 


st stage in RCA’s system has al 
been demonstrated. It features 
$ of roadside lights connected to 
or circuits buried beneath the 


pavement As the car passes over th 
| ее T pem 2 Some characteristics of Russian 


hidden detectors, its passage is traced 


: metallurgical research noted bv the 
bv the lights, warning vehicles behind 


: í | N | tounng scientists werc 

Kk р $; st ng to 
: — 9 — - tance ccording t \ few individuals hold several jobs 
RCA, this development could be put : 
each and play a large role in directing 


nto operation in the near future with ; 
| peu е i a manpower and budgets. Pvramided 


ut requiring anv special equipment 
It req - реча: equipme control limits the range of judgment 


that goes into planning research pro 
кунк ore ч radio w ЖИЫ та And though individuals carr 
= could " equippea \ Ing on resi irch IT extremely capabk 
tem that would ictivat th narrow view fro 
control of brakes. Vehicl | ы тиине у 
L1 


equipped with dashb 


of the Rus 








SYSTEM COMPONENTS 


RON NTROL CENTER 
RANSDUCER 
TOR POWER SUPPLY 
YORA NTR 











а | э m 


System components for GM electronic con ( | promise to provide much-needed 


jper-safe highway control system 


THE ENGINEERING WEEK PRODUCT ENGINEERING * March 10, 1958 





ło put a Lad M |) Іп your 


POWER 
DRIVES 


Plus performance, dependability, econ- 
omy...these are the extras you want in 
your designs. But in specifying power 
drive equipment, how can you be sure 
that you're getting p/us values? 


One sure way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 
important plus advantages you get with 
CHAIN Belt: 


1. Plus Value in Product. Whether it's 
chain, sprocket, bearing, coupling, 
take-up, the built-in plus quality of 
CHAIN Belt products puts plus value 


in your equipment. 


Plus Value in Application Assistance. 
Your CHAIN Belt Man has the know- 
how to help you select the right com- 
ponent that assures plus pertormance 
at lowest over-all cost. Because he has 
a complete line, he can recommend. 
without prejudice, the right choice for 


your design. 


Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de- 
partments in our plants, plus service is 
yours to command. In application, 
product specification assistance, de- 


liveries that meet your schedules, 


CHAIN Belt has no equal. 


For the story of the p/us values in CHAIN 


Belt pow er drive equipment, turn the page 


CHAIN sexx "= 


QUICKENS THE PACE OF PROGRESS 
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values in... 


REX ROLLER CHAIN 


The quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a plus quality chain. CHAIN 
Belt’s quality in design... manufacture...control...gives you this plus ability to 


resist wear and fatigue. Here are two of the many important differences that 


make Rex Roller Chain so superior: 





IN 2 
PITC H TP ы "per wp "irr 
CONTROL ° ' ; ; 


In Rex Roller Chain, chain pitch is accurately controlled, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share of the working load. There are no pitch 


variations to cause uneven loading with resulting early failures of chain parts. 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform. 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the plus wear life and fatigue 
resistance into these top-quality chains. 

For the complete story of the plus values in Rex Roller Chains, send for your 
copy of Bulletin No. 5725. 


CHAIN ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Roller Chains * Leaf Chains * PlateTop Chains * Double Pitch Roller Chains e Sprockets + Couplings 
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the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put p/vs value into your 
equipment. These chains, in their service range, are your most economical choice 
... will transmit more horsepower per dollar. They have the rugged strength... 
the designed-in dependability...that resist heavy shock loads and tough oper- 
ating conditions. Here are two important reasons why: 


The press fit of pins and bushing in chain side plates is an important factor in 
chain life...in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are “designed in" and held through precisely controlled manufac- 
turing techniques. Even the pins and rivets of these chains have highly finished 
surfaces to provide the required precise fits. You get the maximum bearing area 
for longest possible chain life. 


IN 
POSITIVE 
LOCKS 


Turning of the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain...destroys chain pitch...results in early chain failure. 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 
fits, prevents any turning of the pin...assures longest chain life. For the story 


on Rex Chabelco Chains, send for your copy of Bulletin No. 56-5 


CHAIN sev 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Chabelco Chains + Cast Chains « TableTop Chains « Drop Forged Chains « Sprockets + Set Collars « Elevator Buckets 
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the 


Combine the low-rolling friction of a ball...the 
high load-carrying capacity of a roller...and you 
have the plus advantages in Shafer Self-Aligning 
Roller Bearings. These bearings maintain their high 
load-carrying capacity under shock loads...con- 
tinuous heavy-duty loads under misalignments. 


SHAFT DEFLECTION RADIAL, THRUST OR 


COMBINED LOADS 


Shofer free-roller design handles ra- 
dial, thrust or combined loads without 


Shafer design permits unrestricted 
compensation for shaft deflections, 
misalignment, shock loads... permits a loss of bearing capacity. There is no 
roller end wear...no need for guide 


flange at roller end 


total of 3° of misalignment 


Pillow Blocks Flange Cartridge 


Flange Units 
Units 


ATN ser 


Cartridge Units 


values in SHAFER BEARINGS 


Specifying Shafer puts an important plus in better 
service...longer life for your customers. Remember, 
a Shafer Bearing will deliver its rated load capacity 
for five years or more. Compare this with other bear- 
ings with an average life rating of one year or less. 
Here’s why! 


Under Normal Load Under Heavy Load 


SHOCK RESISTANCE 


The high inherent elasticity of the bearing-quality alloy steel rollers and 
raceways provides maximum resistance to shock loads. The elasticity of 
these rollers and raceways permits compression under load and shocks... 


the contact area increases to fit the bearing area to the load requirement. 


Duplex Units Toke-Up Units Take-Up and 


Frame Units 


For complete data on the plus advan- 
tages of Shafer Bearings, write for 
your copy of Bulletin No. 55. 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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IS MORE THAN NUTS AND BOLTS 


Too much emphasis on details often blinds designers to the more basic require- 


ments. 


MORRIS P. TAYLOR 


Mechanical Engineering Department 


California State Polytechnic College 


lot more than str 


E Design 
deflection. and 
courses righth 


ls, but industry n 


function | extbooks 


ind college emphasize 


these fundamenta 
men with a broader viewpoint 
Stop tor 


nt design project from a ¢ 


i moment and took at 


CUTT¢ 


Many of th requiremet 


I. Absolute Requirements 


Normal function 


Vibration 


Noise and fumes 


ASMI 
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Here's a checklist—lest we forget what design is really about. 


t 


Convenience of operation. | 


Parts availability 


l'ransportabilitv. — | 


МГ 


Balanced. design 


Il. Relative Requirement 


N 


Initial cost and. efhciencs 





IS MORE THAN NUTS AND BOLTS 


or converters are used in Longevity. ‘The designed lite of a 
machinery to limit and control product should be rt isonable, and 
overloads suitable to its use and desires of the 
question—how much overload user. Many designs are for limited life 

is often difficult to decide Militar products should not be de 

iutomotive cooling svstem signed, and often cannot be, to run 
handle an engine pulling forever. Aircraft equipment must 
viest house trailer over the designed for limited life under 
highwav grade on the hot treme takeoff loads, Automotive tran 
missions for passenger cars are I 
Capacity to absorb unusual shocks. designed for continuous operation 
‘his is usually a matter of judgment full load and speed in the lower gea: 
Obviously, such capacity cannot be which are seldom used However 
infinite An airplane cannot be de pumps, blowers, central station power 
igned to run into mountains-nor can plants, and marine propulsion plant 
iutomobiles crash head-on at high must be designed for long operation 
peed without injury or damage. How it full load 
ind. deprecia er, an airplane should not be dam lhe modern tendenc, o design 
i minimum. Where rea red by a rough landing, nor should — for more outpi | f material 
| | | in automobile frame be buckled bv a With continuous improvement and 
nor traffic accident resulting rapid rate of obsolescence 
In certain cases, such as commercial ind with mor curate ‹ anal 
hips, and railway equipment, designing with low stre 


rarv accidental shock factors for forever 1s poor practice. Good material 


' 
| | 
ign have been set up by legal should not be pampered by calling for 


rable among groups. It is then only necessary to unnecessarily high factors of safety 


mmercial users, design for the hypothetical condition Producibilitv. A good design must 

manufacturing Weight. The importance of weight be such that it can be manufactured 

n systems, ines with the product In aircraft it ind, as far as possible, with standard 

id factor mi definit extremely important. In rail and tools and facilities. But when develop 


When machine: worked at or road vehicles it is also important, « ing new machinery or designing ma 


full load much of the time. efh pecially in highway transport where chines to be produced in large volume, 
extremely important and a with legal limitations on gross weight, the designer must not be too bound 
cient machine can usually iny savings in truck weight means just by existing tools. Many of the impor 
idditional first cost. With o much more payload. Portable tant break-through designs—thos 


equipment run occasionally and at equipment of any kind should be that have opened up new horizons 


t should be as low weight-controlled involved new and unique tooling prol 


| 
homelv example. a In stationary machinery. weight is lems. The steam turbine, the ball bear 


machine costing portant only as it affects cost ing. the radial aircraft engine. the g 


sive weight i turbine e hydrauli torque col 
expensive Although it is no rter-all involved. si manuta 


il le got )I ice to use high-strength ; turing and material 


ITA ind CXC 


Overload capacity. Certain ma | throughout, over-all design 


must have capacity to worl st can often be greatly reduced by special tooling 
periods at loads o ormal these alloys in certain key parts. For unless these ar 
Overload capacity пай instance, in a complicated mechan very definite gain is made 
most machines driving fans ism involving a gear drive, alloy gears Standard materials an 
marine propeller centrif ind shafts permit smaller gears, shaft parts—fastening bearing 
ind such apparatus. In enters can be placed closer, and the ind such—should be used 
other machine uch as diesel C | ind. weight of the entire. assem possibk With so wide a 
motives, overloads are prevented au bly is reduced tandard parts availabl 
matically by both the electrical control Good design айма ums at small ind quality the designe 
ind the limit of adhesion. However size and low weight. Use direct pared to fully justify 
in aircraft engines and equipment, a stresses, avoid overhung and curved pecifv special parts 
definite short-time overload capacit beam supports where possible. Use Maintainabilitv. lasy lubrication 
is required for take-off. In powered material for as many loads as possible should be possible. Accessibility for 
excavating and earth-moving ma ind avoid needing a separate frame or easy ri pair and ove rhaul is also im 
chines, overload capacitv is needed to bracket for each part. In this conneç portant, but can be overemphasized 
loosen and cut into solid material tion, internal gears will often save Accessibility was Important to early 
ind handle harder material met unex money—reducing bulk and weight by — cars, which required. frequent. repair 


pectedlv during a cut. Hydraulic bringing shaft centers closet In modern cars, which stav out of the 
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shop for long periods, it is much less 
so. However, machines should not lx 
made unnecessarily difficult to work 
on by careless design—when a little 
forethought would improve conditions 
at no extra cost 
Ihe question of designing for sp 
cial wrenches, repair jigs, and such 
levices is one for applied intelligence 
ften, large savings in weight and bulk 
in be made with special tools. In 
large volume machinery for technical 
isers, such as diesel locomotives, ther 
no objection to special jigs for over 
In fact the users are them 
quite ingenious in des loping 
With machi: ich 
machinen 
ns bv nol 
15 t repairs 
of standard tools is 
Appearance. Product 
the general public—such a 
biles and household devi 
have eve ipp ıl. The question ol 


what i nl , nn 
Wild l ( ll {рр 


mockup and | 

probable that certain needed Im pro 
ments, changes and corrections 
caught on the original. lavout—wi 
show up. Without in any wav appro 
ing careless lavout work, the designei 
should not let himself be mentalh 
thrown” by such occurrences. Ve 


few new devices work perfecth th« 


first time # 
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design-in CAMLOC...design out costs 


These DC amplifiers by Hallamore Electronics Company, 
Anaheim, California, use Camloc 21L Chassis Latches in place 
of the usual innumerable pieces of hardware. Besides obvious 
advantages of dependability, styling, reduction in weight, 
functionalism, the 21L saves money in production time through 
design versatility, simplified installation 


110 


21L 
multiple function 


Push-type spring in handli 
engages and disengages 3 


lock in one easy motion 


a 


Cam action is positive, 


vibration-proof, easily 


manipulated * 


Fork arrangement automatically 


disconnects and ejects « hassi N S 


makes perfect reconnection 


Mounting is quick, economi 
requiring just two drilled holes 


f In / í 
jot handle ont or 


See it on display at the 
IRE Show, Booths 4306, 4308, 
March 24-27, NewYork City 


Design Engineering Show, Booth 
317, April 14-17, Chicago 


For complete information, ask for BULLETIN No. 27L 


‘Specialists in fasteners for Industry ”’ 
CAMLOC FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 Wilshire Blvd., Los Angeles, Calif 
SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas 
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It's an important 


part of your job 
to visit the 1958 


INTERNATIONAL 
AMPHITHEATRE 
CHICAGO 
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Talk to the man who engineered it. 


What you ‘ll see: 


Mechanical components 

Electrical and electronic 
components 

Metals 

Non-metallic materials 

Finishes and coatings 

Shapes and forms 

Hydraulic and pneumatic 
components 

Power transmission 
equipment 

Research and testing 
equipment 

Engineering equipment 
and services 


New ideas are priceless. One new part, component or ma- 
terial can eliminate a bottleneck in your thinking, give you 


a completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING SHOW teems with 
new ideas, new products, new services... the very latest 
developments from the top inventive minds of America. 
Engineers and technical experts from over 400 leading 
manufacturers will be on hand to go over your blueprints 
and job specifications with you, answer your questions, ex- 
plain their new product applications, help you solve your 


product design and development problems. 


Concurrent A.S.M.E. Conference 


Sponsored by the Machine Design Division, American Society of 
Mechanical Engineers, the 1958 Design Engineering Conference will 
be the most important event of the year in your field. Speakers and 
panel members are top authorities in their subjects. Separate sessions 
on mechanical, electrical and materials problems allow engineers to 
devote their time to areas of primary interest. 


Send for these tickets today! 


Rapid Registration Tickets speed 
your entry into the Show. Send 
for as many as you need. For 
show tickets and information on 


Conference Registration, write: 


Design Engineering Show 
341 Madison Avenue 
New York 17, N. Y. 
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Clapp & Poliak, Inc., 


design n one place. at ooe time, you 
ngineer xm 
show 





L. atest sewing machine for the 


home by Necchi-Elna goes back 


to the rounded arm that once 
characterized both foreign and 
domestic machines. Italian industrial 
desianer Marcello Nizzol has 

given the “Mirella” a flat bed that 
slides off after loosening of single 
thumb screw. Sewing of sleeves, 
darning of socks is done on 
remaining narrower bed see sketch 
above). Motor is now in base 
instead of arm, which puts balance 
wheel where it can be reached 
without operator lifting hand. Almost 
all knobs, levers and other 
protuberances have been concen- 
trated in black panel at right and 

in right-angled cutout in needle end 
of arm. Spool pins have been moved 
to side, away from traditional top 


location, and out of the way 
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£ rogressive steps in development of vibrotor-operoted point sproyer show design 


Sales of ‘56 model, left 


unit 


were boosted by introducing intermediate model 
T was 


center, while 
being being developed. Hanging ! k, is usually found only on 
industrial equipment. New model has ine of sight" spray nozzle 
pistol grip closer to center of gravity. New 


paint jar 15 
Designed by Dave Chapman 


easier to clean 
"7 
Inc , Chicago, f 


r Burgess Vibrocrafters, Inc 


А ...„„ь. whee 


holds everything nec 
Casting als 
hing strobe | 
ndicates whee 
held against ru 


it provides speed 


reduce manufacturin 


plotting board. Solu 
nange 


better 





ANOTHER IDEA-PROCESS FROM A.0. SMITH... 6 


Putting all the metal" | 


to work with ` 


A. O. Smith's "total-use-of-metal" process 
adds new dimension to metal fabrication 


This steam turbine blade is a current example of A. O. Smith's production creativity 
It was formed by our new E.D.O.S. process — which has already brought dramatic 
savings (as high as 70°7, compared to conventional methods) in metal and machining 
time to the aircraft and other metal fabricating industries 

Developed by A. O. Smith research, E.D.O.S. means engineered designs for 
optimum structures. Specifically, it consists of precision forging, contour rolling, 
flash and fusion welding to put all of the metal to work. 

It is possible for you to make these remarkable savings with steel, hard alloys 
and wonder metals many unmachinable by other methods. And E.D.O.S 
can apply to a variety of components. Because of its proven 
record for ending wasteful machining, for creating entirely new economies 
in production, E.D.O.S. warrants your immediate investigation. 


Original type 403 stainless steel Fillout after initial precision forging Forged piece is successively 
billet before processing operation has been completed, to blade's full length 
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f . pürtner in your progress through creative mass production 


я Q 
` 
> | 
, 
| + Ш” о E B 
w ¿Z ` м6 | 
—— ә 


zx 


S ч. 
< 


Steam turbine blade after pitch- 
ing, during the E.D.O.S. proc- 
ess. This unique A. O. Smith 
metal fabricating idea has been 
creatively applied from custom- 
er prints to production run... 


on a wide variety of other prod 
ucts such as hollow steel pro- 
peller blades, structural air 
frame components, jet engine 
spacer rings and numerous other 
industrial parts and assemblies. 


r——— € 


here's how it works... 
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from A. O. Smith, partner in your Pro 
creative mass production 


CORP ORA 
1, 


MILWAUKEE 


Zx 
WISCONSIN 





THE QUESTION: What Should an Engineer Learn and Unlearn 


to Become a Good Manager? 


"When an engineer becomes a manager 


change mu IKC place in h thinking Hi 


must think in terms « | lire l € ettol f people rather than the 


1 
two specin ind dramat 


LAWRENCE A. APPLEY 


President 
American Management Asociation 


Human qualiti | | 
nstantlv changing. Ver 


i 
other hand, mucl 


11 


Һеге 


is no science of business 
All busin d ns are based upon the i pretation of qua 


lantined 


ELI SHAPIRO 


Professor of Finance 
School of Industrial Management 


Massachusetts Institute of Technology 
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OF VIEW 


“There are three broad areas... 


f knowledge and skill which an effective engineering manag 
ın understanding of people, a knowledge 
his company, and skill in administering 
\ manager must accomplish his 

viduals It is therefore imperative 
chology and methods of stimulating 

“The quality of the engineering which goes 
iffects the future profits of the 
profit, the engineering manager 
functions of the pertinent a 
sales and service, and of his tremend 


[he engineering manager must 


particular project. He must hav 


R. E. PATTISON non-technical phases of his pr 


force to achieve the technical obje 


Director of Engineering Training š " | 
International Business Machine Corp edge and understanding of peop 
project and insure that coordination 
1 
pany is accomplished at the proper tim 
‘Engineers, because of 
to assimilate knowledge of 
phases of administering the e1 
ever, have to exert considerably 
we call ‘man’ and to thoughttull 


his daily activities 


"Engineers are not all alike . . . 


either as individual personalties or in the ways they think about the 


jects that interest them. Some engineers make their best contribution Dı 


doing functional contributor work, while some should ultimately do man 
igerial work. Remembering that the rewards at the end of both paths can 
be exceptional, the decision between them should be reached on the con 
sideration of an individual’s relative talent for the two kinds of work 

‘Assuming that an engineer wants to become a manager, one of th 
first things he must learn is how to delegate Surprisingly, this is not alway 
easy to do. People must be allowed freedom in doing a job and even to make 
mistakes. Seeing people struggle with something the ‘manager’ i he 
could do better himself is agonizing but must often be endured 

\s a manager, the engineer must develop an insight into the managerial 
ind economic objectives of the company às à whole, acquire. an. under 


standing of the importance of programs other than his own, and main C. F. SAVAGE 


tain active cooperation with the other functions of the business Consultant—Engineering Professi 


n Relations 
I think we can all remember instances when engineers acted as if the 


General Electric 
were on the side lines watching the rest of the team play the game I'he 


+ 


sometimes discuss the policies and decisions that affect their busine 


future in a very detached manner—very critically, but detached As long 
is an engineer has this attitude and does not connect his actions and con 
tributions with those of the other players in the game, maximum contrib 
tion cannot be expected from him; and, for just as long, he cannot become 


a successful manager 
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PRODUCT 
PLANNING 
WITH 
POLARIS 


POLARIS LAUNCHING 


Launching vehicle 


POD 


1 


Waiting for an official release on how the Polaris — 


will be launched, several engineering editors 


t 
istic 


suggest their own how-to . . . and in the process illustrate Aher ite wal 


the 


the group approach to design. 


pods ballast tank 
s depth and keep it floatin 


| the water Equipmen 


would be remotely 
roduct planning is a misunderst { fusing Wher — -c—Á M 


panies were small and р! du VCI v and si the p \ пат ance away Suggestions 
that it was unofficial. But now products ar lex an t чап een mode for making 
are large. In many companies, product plannii 1 | sales funct based EFC 
on sales and service report 
or is the high-flown t 
for industrial design or 
Properly, it is an 
potential sale Chu 
planning must be don 
process, several engineer 
mid-January for a product-pla 
Launch Polaris,” the Nav n 
that it is a solid-propellant IRBM t 


installations within É 


STEP ONE—ANALYSIS OF THE PROBLEM. | 
for missing on t 
rudimentary, if 

In al vertical 

type ibout which int 


STEP TWO—STUDY 


missile occu | 


, 


OF POSSIBLE METHODS. ! 
he editors. 1 


develops | bet inal 


1. Vertical launch from submarine deck. 


possible vith a h tf ' : } 


opters 
exact 


ulne 


HOW POLARIS MAY BE LAUNCHED 
Missiles, carried in a nuclear submarine 
Albacore class, are jockeyed into launct 
electric tugs Held in tubular launcher 
the missiles are planted like a “mine field 


time fuse, remote control or sonar 
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2. Horizontal launch from tube. 
і NN 


STEP THREE—PIC 


\ { 


Comments on the Polaris 


ihe m le miral Raborr Di Special Projects Office all our 
»adine because research problems have been solved, and what we have now 
base the atomic 


essentially an engineering job 
nt 


anywhere 
Baldwin onaressman from California Mare 
1 


structing a launching cylinder that 
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Ves 


(MM WM UM 
AINSWORTH- PRECISION.” 


the new combination 
for integrated service 


DIE CASTING... plus 


other metal forming 
processes 


The merger of these two well-known companies means this to our 
customers 
Combined engineering and manufacturing skills in 
e Die Casting—aluminum, e Forming-rolling and machining 
zinc and magnesium s a 
i i e Finishing-painting and plating 
e Plastics 
e Stamping e Assembly 
This combination of facilities, with plants located in the East 
and Mid-West, means this... 
e Economy of Production e One order-full service 
e Closer cooperation e No division of responsibility 
e Saving of Freight 
Ct ntrali 26 d ( stimating, € naine € rinq, quality control, orde la bill- 
inq and S ( rvice ( nable Ainsworth-Pre cision to pass furthe r 
economie s fo You in lowe r burde n costs. 
Let our Field Engineers show you the broad advantages of the Ainsworth- 
Precision merger. There is no obligation. Send your request to our new 
Headquarters Office 


35 la d » FOLDER 
3201 Guardian Building e Detroit 26, Michigan SEND FOR FU 


AINSWORTH-PRECISION CASTINGS C0. 


DIVISION OF HARSCO CORPORATION 


DETROIT, MICH.— FAYETTEVILLE, N. Y. —SYRACUSE, N. Y. —MARYSVILLE, MICH 
CHICAGO, ILL. — CLEVELAND, OHIO—KALAMAZOO, MICH. —ROCKFORD, ILL 


PRODUCT ENGINEERING * March 10, 1958 





SIGNIFICANT 


iv v-9.0.0.0.0 9.. 


Channeled-and-clad plate has circulating passages... 


for heating or cooling medium that are machined in before bonding of 


top plat Connections are made to outside lines through drilled and 
tapped hol Plate may be formed, welded rther machined 


vlindrical and other shap ter dding \ m cladding pr 


Wher ladding 
id d 1 ran of manutacturing experien 
deliver in 4 mo after Ipp i t sp incatioi Chicago B 
Iron Co., 332 S. Michigan Ave., Chicago 4 


ridge & 


Surge mechanism stops towed vehicles . 


vhen inertia of 1 I tra | , i ral Ih 


l handlin 1 t B 


Dico Co., Des Moines, Iowa. 
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MATERIALS 


Electrical conductivity of epoxy adhesives . 


mpares with that of 1 nd 
| 


son & Cuming. Inc., 569 Washington St 


Potentiometer with dial... 


| in. dia suitable for printed ‚ | 
lelivery is from 4 Waters Mfg., Inc 
Wayland, Mass 
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Canton 


EQUIPMENT 


Microminiature 
potentiometers 


Miniature Elec 
Holbrook 


tronic Components Corp 


Mass 


I тет 


Mass 


Reinforced epoxy pipe .. . 


\mercoat Corp., 4509 Firestone Blvd 
South Gate, Calif 


Inorganic insulating material 
compares with still air . 


I 
Ма! 


Е: 
i 


plod а ut 
Boston Post Rd., Johns 


Manville Corp., Manville, N. J 
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F EAVE Р | SIGNIFICANT PARTS 
| MATERIALS 

EQUIPMENT . . . 
BALL SCREWS 


Successor to the Acme 
screw drive and preferred 
їп many applications to 
hydraulic and pneumatic 
systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
«raft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching THE WORLD'S LARGEST 
and traversing. Consul- + 

tation and engineering ' dct | | FLOOR TYPE HORIZONTAL 
service available. Write ° 


for literature. ТЕТ i BORING - DRILLING - 
) MILLING MACHINE USES 
6 BEAVER BALL SCREWS 
Holtzer.Cabot Motor Div., National Pnen FOR POSITION CLAMPING 
ОНЕРИНЕ НИВ AND 2 FOR SPINDLE FEED 


TRAVEL 


ANY DIAMETER OR 


RAPID START 


т 
4 
ч 
а 
x 
o 
ч 
e 
о 
2 


The same accurate  posi- 
Binary timer . . . tioning, rigidity and free- 
| dom from backlash essen- 
tial in this huge Giddings 
and Lewis Model 1210- 
FUAR with 10" spindle is 
available to you for im- 
proving the efficiency of 
your equipment. Consulta- 
tion and engineering serv- 
ice. Write for literature. 


eaver 


eaver 
recision qnem em 
Эгоаис1< roducts 


EXTREME ACCURATE POSITIONING 


mplifving data reduct Instrument 


INC. Development Laboratories, Inc., 67 Me INC. 
CLAWSON, MICH. chanic St Attleboro Mass CLAWSON, MICH. 
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Chesterland 


136 М 


SIGNIFICANT PARTS 


MATERIALS 
EQUIPMENT 


Dean St 


Assembly Products. Inc 
Ohio 


Englewood 


PRODUCT ENGINEERING 


Greater Design Flexibility 
No need for access to both sides. 


A 


High Clinching Action 
Exerts as high as 600 pounds 
squeeze between parts 


Wide Grip Range 
Same length "POP" Rivet holds 
tight through thick or thin 


Vibration Proof 
POP" Rivets cannot back out or 


become loose. No lock washers 
or nuts required 


Low Head Profile 
Where space is important, 
"POP" Rivets’ minimum head 
height is the answer 


187 < 
кча! n 030 

Less Critical Hole Diameter 
Designer wants holes tight, pro 
duction wants holes larger 
POP" Rivets make both happy 


Least Back-Up Space 
Strong, high grip "POP" Rivets 
Hoke. need only enough back-up 
space to provide room for set 


N. J head 
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“POP” RIVETS 


can probably save you money... 


Even if your present fasteners are free! 


When buying fasteners, do you figure 
the installed costs? A fastener 
considered alone may cost very littl 
but be very expensive by the time 
it’s installed and becomes part of a 
finished product 


"POP" Rivets afford greater flexibility 
in product design. Often operations 
can be eliminated, assembly costs 
reduced, and speed of fastening incr: 
Many users find high strength 
"POP" Rivets the most efficient and 
economical fastener for their product 
Investigate its use in your application 
Perhaps you too can enjoy the many 
advantages " POP" Rivets have to 
offer. Write us today 


“POP” RIVET 


DIVISION 


UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. 
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A short design course guaranteed to save a lot of grief—and money! 


You could memorize these and thousands more de- 
sign tips on the best use of rivets—but don't! Much 
simpler to call on Milford for the right answers to all 
your riveting design and application problems. Saves 
time and money, too. Full-tubular, semi-tubular, 
split, cutlery, decorative—Milford makes them all 
from any metal or alloy that can be cold-formed, 
then adds a wide variety of platings aid finishes. 


To improve product appearance ay.d strength 
... totake full advantage of automacic assembly 
... to cut delivery time and production costs 
—get in touch with Miljord first! 


,MILFORD RIVET 
& MACHINE СО. 


MILFORD, CONNECTICUT e HATBORO, PENNSYLVANIA 
ELYRIA, OHIO e AURORA, ILLINOIS e NORWALK, CALIF, 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT .. . 


12-position stepping relay . 
rinted-circuit board for switching 
25 Relay can 
i. Oper 


Relav is 


irmature 

to drive a 

]2 non 

t ted | Potter & 
Brumfield, Inc., Sub. of American Ma 


chine & Foundry Co., Princeton, Ind. 


Tp 


Plugs and receptacles . 
d to meet idustrial enviro 
[ listed NEC for interruy 
f nd 2 imp, 
le lead-plug 
isings can 
r a hinged 
iterchangeability of 
ibly 
ice contact 
iwing from 4 to 100 
ntrol and electronic 
] 


ne sandwich-insulation 
istruction, is light and compact. Pyle- 
National Co., 1334 N. Kostner Ave., Chi- 


cago 51 
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What about «ear with sintered metal parts? 


Resistance LO wear is an Out 
Moraine Produetsmakes ther 
and to eloser-than-ever tolerance 


metal parts by Moraine Produ 


~ 


c S< moraine Products 
nt ы D of G Motors, Dayton, O 
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For perfect insulated termination 





faster.. 


. specify the 
PRE-INSULATED DIAMOND GRIP terminal 


If vou ] 


bonded insulation—if need 


nce and wire-supporting 


need terminals with you 
vibration resistance 
stantly in one closure of A-MP's matched crimping 
'"htning-quick step for 
A-MP PRI 


most rigid military 


crimp-sure optimum 


conductivity -INSULATED DIAMOND 


GRIP Terminals exceed the and commercial 
specifications 


A-MP's 


CISIOn-cng 


-engineered terminals are matched to pre- 


that 


precision 


tools make an exact time, 


crimp every 


whether 


ineered 


never too little, never too much. Perfect terminations 


you need one or a million. No great operating skill necessary 
A-MP's 
installed cost than other methods of 


NO 26 to NO 10 


o solve your wire-end problems, we maintain an international 


lower 


Wire 


match-mated tooling does all the work and at 


Wire termination 


range is trom 


engineering service 


For the full story on the A-MP PRE-INSULATED DIAMOND 


send for our catalog 


c 


GRIP line, 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT 


f +t 
l 


{ 
1 


Machine Products 
Ave., Cleveland 4 


[rico 


2654 Grand 


Adhesive-back rubber parts 


Mechanical Rubber 
35 Vail Rd., Warwick, N. Y} 


C orp 


Products Co., 


Miniature sensitive thermostat... 


AM FP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 


A 


ИР 


+ 


product wna engi ilable througt 


Holland • 


eering assistance are av 


subsidiaries in: Canada + England + France • Japan 
Ë k 
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wholly-owned 


Fenwal, Inc., Pleasant St., Ashland 
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combination of properties 
valuable for electrical design 


T "MYLAR" offers a unique 


HIGH TENSILE STRENGTH. * 
is the strongest plastic film. Instr 


ahows an average strength of 20,000 


HIGH DIELECTRIC STRENGTH. Aver 
age of 4,000 volts per mil average px 
factor of 0.003 at 60 


constant above 3.0 at 


THERMAL STABILITY. Т, 
Mylar” has an effective oper 
PF. t Wek 


Here's why IBM introduced magnetic tape made 
with MYLAR for its data processing equipment 


PROBLEM: International Business SOLUTION: After conducting field in recording or storage areas 
Machines Corporation wanted to in- 

м; tests over a period of 14 months, in в 9 
crease the humidity and temperature conjunction with its own environ- HOW CAN “MYLAR” HELP YOU? No 
range of magnetic tape used in its mental test program on data-proc- 
data-processing equipment. IBM was essing machines, IBM introduced 
looking for a magnetic tape that 


matter what product you make, it 
will pay you to investigate the unique 


I š y opportunities offered by “Mylar” 
' f | magnetic tape using Du Pont 
maintained a relatively stable dimen- ‘‘Mylar’’* polyester film as the base. 
sion through a wider range of atmos- 


pheric conditions 


. Opportunities to speed up pro 
duction, improve performance or cut 
RESULTS: Magnetic tape made with costs. For dramatic proof through 
"Mylar", reports IBM, has good successful applications of “Mylar”, 
dimensional stability. This stability send today for a copy of our new 
reduces the need for critically con- booklet 
trolling temperature and humidity 


E. I. du Pont de Nemours & Co 
Film Dept., Room PE-3, Wilmington 


DU PONT @ r E ; i s " ( tic re Application 


Ë rding tape m y Nome___ 
ни "m d see x S Address 


POLYESTER FILM 
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( Advert: 


COLD HEADED 
FASTENERS 
COST LESS 


and usually give 


ement) 


better performance 


The designer need not be restricted 
to standard fastener sizes when they 
do not meet the requirements of his 
application. It is often much less ex- 


pensive to specify a rivet, nail, screw, 


pin or stud to meet the task exactly 
the application requires, than it is 
to compromise its 


ike о! 
we offer th« 


function 
standards." In this regard, 
equallv important ad 


vantages of flexibilitv according to 


our customers’ design changes and 
production by high speed, quantity 
While there 


about the 


techniques is nothing 


mysteriou cold heading 
process, experience has proved it to 


be of inestimable value for getting 


maximum quality and output at a 
minimum cost. While the really spec- 
ir advantages in cost show up in 

of several thousand pieces, we 
to take 
quirements. We 


inufacturers to come to 


care of your 


welcome 
ind assistance concern- 


tener problems 


Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make 


prompt shipment 


Write for a copy of our new book- 
let, "What the Should 
Know about Cold Heading." 


John Hassall, Inc. 


P. O. Box 2233 
Westbury, Long Island, N. Y. 
Manufacturers Since 1850 


Designer 
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I 


Spring-looded check volves 


i 
i l 


for the | 


Valve 
Ohio. 


Sinclair-Collins 
Co., 454 Morgan Ave Akron 11 


Photo-recording paper 


1 1 i 


l 


۱ Graphic Re 
Sales Dn Kodak 


N. Y 


production Eastman 


Co., Rochester 


Subminiature circuit breaker . . 
hern 1] | \ 


, 725 Plum St., Trenton 2, N. J 


Heinemann Electric 


CONTROL ENGINEERING 
MANUAL 


ing in 

thi 
meth 

g know-how from th« 
pecialist in the fleld 
tentative control sy 

by means of mathe 

error, computer and 

technique Edited by Byron 

Ly Ledgerwood, Man Ed., 

ngineerir 185 pp., 





Cor H 
200 illus., $7.50 


Principles of 
THE PROPERTIES 
OF MATERIALS 


purpose their рге 
is desirable, etc. By J. P. Frankel, 
Inst. of Northwestern U. 225 pp 
$6.00 


control, the field 

hly covered. By J. N. Macduff, 
Duke U.; and J. R. Curreri, 
P-'ytechnic Inst. of Brook- 
yu. 465 pp.. 379 illus., $9.00 


ESTIMATING 


ion economy, and 
mechanical equipment. By C. W. S. Par 
sons, Cal. State Polytechnic College. 366 
pp., 112 illus., $8.00 


SEE ANY BOOK 10 DAYS FREE 


McGraw-Hill Book Co., Dept. PE-3-10 
327 М. 4151. St., New York 36, N. Y 


I l I 


Manual, $ 
of Mat'is $ 


Cont. Engrg 
Prin. of Prop 
T & ( Vibration Cont 


Estim. Machining Costs 


PRINT 


For price and terms outside U.S 
write McGraw-Hill Int'l, N.Y. 
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Fafnir 


presents a 


NEW 
series of 
a А2 


MINIATURE BALL BEARINGS 


$3» featuring 


A y Y . 
°9 1. Vacuum melt 440C stainless steel 
\ о ә O © J 

e 2. Balanced design 
< 3. Precision tolerances 
Gow) 
se 
e» Fafnir now offers a series of miniature ball 
vx bearings, fabricated entirely of extra clean 

> vacuum melt 440C stainless steel. This steel has a 
Л minimum of impurities and eliminates the 

chances of pits and imperfections in the races. 


A š — f 
o Because of superior race finish, the ultimate 
F 
E results are supersensitive bearings with low 
€» torque values. The balanced construction results 
Е from separate retainers for each bearing size. 
9 Thus the pitch circle of the balls is 
v ns 
centered between the bore and outside diameter. 


e» Made to ABEC-5 tolerances or better, these 
bearings are engineered for precision 

ea instrument applications where performance 
and long life are vital. 

@ Fafnir's instrument bearing division has bee 

vx š s in: : g division has been 

expanded for production of the new miniature 

series. These bearings are made in the world's 

cleanest metalworking area, regarded as a model 


t» throughout industry. 
We 


Fafnir's Precision Miniature Bearings Investigate this new series of precision 


Series currently includes four design 


variations available in each size. miniature bearings. Write for bulletin to The 
Open Type * Two Shields 


Flanged Type * Flanged Two Shields Fafnir Bearing Company, New Britair, Conn. 


FAFNIR 


BALL BEARINGS 


(A. 
wx 
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Five Books on Automation 
AUTOMATION. AND... MANAGI 
MENT ' К. 1 t.a te | 
f \ На 


€ 


TOWARD THE AUTOMATIC FA( 
TORY, Cha R. NN 


\UTOMATION IN PRACTICI 
| ) ) M 


Yale | | ` | 

Haven, ( 54 i | 
MEN, STEEL AND TECHNICAI 

CHANGI first of f 
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Can You Call a Man a "Failure" 
at Thirty? 


Men who think that success is only a matter of “А ft w years” 
are failures ы howeve y Young the ye are ! 


H`. 


ALEXANDER HAMILTON INSTITUTE 
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Publisher’s 


Postscript... 


size where it counts 


And it really counts in molding plastic 
parts! Example: it's because Chicago 
Molded is one of America’s largest plastic 
molders, that you get on-time deliveries 
every time more cost-cutting design 
ideas facilities for fast, quality produc 
tion of anything from the smallest to the 
largest parts made—in any quantity. On 
your next molding job, put size to work 
where it counts. Call 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 N. Kolmer Ave., Chicogo 51, tll 
Phone: Dickens 2-9000 


hess gou ned. ó pac, 
r 


froitatte , € CU C 2220 
operated < Ounce x 


HIGH or LOW. ON ёз 
Pressure STEAM dministration” 4 и Design” and "Government 


nd “Humar 


И STEAM 
GENERATORS 


are available in 

all sizes—for 

every conceivable 4 
purpose! 

Used by the 

leaders of industry 
throughout the 
world—Since 1917 


Send for Free Copy of 
10 page Data File! 


AUTCAATIC 


STEAM PRODUCTS CORP. 


140 West 31st St, New York ?, N. Y BR. 9.9736 
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AMP, Inc 
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Ainsworth-Precision Castings Co 
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Automatic Steam Products Corp 

Avon Tube Div., Higbie Mfg. Cr 
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Beaver Precision Products, In 
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Clapp & Poliak, Inc 
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Manager A. E Mean 
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Dallas 1 E. E. Schi 
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scot Bldg., Woodward 2.1793 
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R. ( Kennedy, 500 Fifth Ave Oxford 
5.5959 
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(personal) 


Winding up a current 


К 


quick pick-up 


+ 





WHY 
DON'T THEY 
"TI | RESEARCH and DEVELOP... 


saves as much 
as $100/M م‎ I truly personal [V bs providing 


the viewer with a pair of picture 


on motor tubes small enough to be worn like 
manufacturing i í \ j ordinary spectacles [һе signal 


could come from a central IV set 


costs i < 2 2 / with taps fot up to four pairs of 


tubes | irplugs would provide 
sound. The individual could then 
... with typical tooling enjov his favorite program without 
for assembling 
parts ond injecting 
PERMA WICK into introduction of three-dimensional effects.—D. M. Wiktor 
sleeve bearing 
lubrication cavities ... 
in one ovtomatic corporate a pencil sharpener 
operotion. 


listurbing other ¢ twin picture-tube feature would also facilitate 


in electric erasing machines used by 


ИЕЛЕ 


draftsmen? It would require a mo 
Write for 


brochure... tor with a double-ended shaft, the 
5319 E. Ovter Dr, | l ] 
Detroit 34, Mich. harpener end fitted with abrasive 


paper or blades suitable for auto 
matic lead pencil | | 
natic lead pencils (not the wooden 
kind). Careful design would pre 
Where one or both members are | 


, Din тиг 
changing position relative to each other vent carbon dust from fouling the motor and permit cas 


| ibrasives. Maximum cost: under $20—H. Belofsky 
ROD ENDS are ideal 


an incinerator on wheels so 


that a trash-collection truck could 


` \ | í destrov garbage as it is picked up 
— 1 


Power for running the truck might 
come from the generated heat and 
the truck would dump ashes onh 
once a dav after its run 


V. J. Perillo 


a flexible, resilient, heat-conducting material? It would find appli 
cation in shock-mounting electron tubes and other components that 
need an effective heat sink plus good shock and vibration protection 


Г. N. Tyler 


an ofhce punch (3-holc or other) which would punch and rein 
force holes in one operation. It might attach gummed reinforcements 
from a roll or hopper, insert and upset evelets, applv a quick-drving 
liquid or a powder plus heat to stiffen the area around the hok 


K. Kahn 


THE 
HEIM 


COMPANY 
FAIRFIELD 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 
CONNECTICUT 


Product Engineering will welcome (and pay $10 each for) similar ideas based on known 
scientific principles but lacking an inspired manufacturer 





NAUGATUCK Paracril 


THE OIL-RESISTANT NITRILE RUBBER 


How to compound PARACRIL to make belting and hose jackets that: 


@ set new standards in abrasion resistance 


have better-than-ever flex life 


have superior ozone resistance 


hold light colors 


are water-, oil-, grease- and flame-resistant 


show good low-temperature flexibility 


Asaresult of extensive research, Naugatuck chem- 
ists have developed a new vinyl-modified Paracril" 
which now makes it possible to produce vulcani- 
zates that are not only oil-resistant but also have 
the unique combination of properties listed above. 

To emphasize its superior ozone resistance, we 
have designated this new modified nitrile rubber 
as PARACRIL OZO. Supplied in the form of small 
flakes for easy handling, PARACRIL OZO broadens 
enormously the application range of nitrile rubber. 
Superior rubber jacketing for industrial, garden 
and petroleum hose and white or pastel-colored 


Naugatuck Chemical 


Division of United States Rubber Company, Naugatuck, Connecticut 


rubber conveyor belting covers, are but a few of 
the many new applications. Another is a shoe sol- 
ing material which shows flex life and abrasion 
resistance 2 or 3 times greater than present high- 
grade, oil-resistant soling materials. 

Still another application is wire jacketing, where 
the unique color stability and superb ozone resis- 
tance of PARACRIL OZO opens new possibilities in 
colored, weather-resistant rubber-covered wire. 

Technical data on PARACRIL OZO has been pub- 
lished in Bulletin No. 219. Write today for your 


free copy. 


CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario -+ Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CABLE: Rubexport, N. Y 





Champion performance in a ^ 
fist-sized pump...sealed by 7R 


THE PROBLEM: 
To seal a rotary pump handling a wide range of fluid viscosities, pressures and temperatures 


These pumps are performing dependably in hundreds from 28" Hg to 5 psi, and from 50 to 8000 rpm. This 
of different hydraulic applications. They handle any is only one of the thousands of ways in which C/R 


fluid with lubricating qualities deliver up to 180 Oil Seals and engineering are solving difficult sealing 
gph, and maintain high volumetric efficiency even problems throughout industry. C/R engineers can 


with low viscosity fluids. This particular pump also help you, too— especially 


carries Underwriters’ Laboratories approval for use exist. A letter or telephone 
in oil burners. For dependable sealing, C/R’s Type for you. Write for your copy 


HMS Oil Seal was chosen. It performs effectively OIL SEALS 


More automobiles, farm and industrial machines rely on C/R Oil Seals 
than on any similar sealing device 


OIL SEAL 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1211 ELSTON AVENUE e CHICAGO 22, ILLINOIS 


Minimi eal ы наша, ій CHICAGO 


Export Sales eor erna ' eat Neck, New 


C/R PRODUCTS: C/R Shaft and End Face Seals « Sirvene (synthetic rubber) molded pliable 
parts e Sirvis-Conpor mechanical leather cups, packings, boots « C/R Non-metallic Gears R AW ң Т D Е 





